Proteomic profiling of the dystrophin complex and membrane fraction from dystrophic mdx muscle reveals decreases in the cytolinker desmoglein and increases in the extracellular matrix stabilizers biglycan and fibronectin.
The almost complete loss of the membrane cytoskeletal protein dystrophin and concomitant drastic reduction in dystrophin-associated glycoproteins are the underlying mechanisms of the highly progressive neuromuscular disorder Duchenne muscular dystrophy. In order to identify new potential binding partners of dystrophin or proteins in close proximity to the sarcolemmal dystrophin complex, proteomic profiling of the isolated dystrophin-glycoprotein complex was carried out. Subcellular membrane fractionation and detergent solubilisation, in combination with ion exchange, lectin chromatography and density gradient ultracentrifugation, was performed to isolate a dystrophin complex-enriched fraction. Following gradient gel electrophoresis and on-membrane digestion, the protein constituents of the dystrophin fraction were determined by peptide mass spectrometry. This proteomic strategy resulted in the novel identification of desmoglein and desmoplakin, which act as cytolinker proteins and possibly exist in close proximity to the dystrophin complex in the sarcolemma membrane. Interestingly, comparative immunoblotting showed a significant reduction in desmoglein in dystrophin-deficient mdx skeletal muscles, reminiscent of the pathobiochemical fate of the dystrophin-associated core proteins in muscular dystrophy. Comparative membrane proteomics was used to correlate this novel finding to large-scale changes in the dystrophic phenotype. A drastic increase in the extracellular stabilizers biglycan and fibronectin was shown by both mass spectrometric analysis and immunoblotting. The reduced expression of desmoglein in dystrophin-deficient skeletal muscles, and simultaneous increase in components of the extracellular matrix, suggest that muscular dystrophy is associated with plasmalemmal disintegration, loss of cellular linkage and reactive myofibrosis.